Summary &mdash; Random matings between 3 lines of the leafcutting bee, Megachile rotundata (Fabr), selected for resistance to chalkbrood, Ascosphaera aggregata Skou, and equal numbers of the wild type resulted in an incidence of chalkbrood equal to or greater than that of the wild type. The data suggest that the trait is polygenic and readily disrupted by out-crossing. The near equal incidences of chalkbrood among female and male larvae of this haplodiploid species suggest there is no sex linkage or dosage effect. The pollen mass trait also appears to be genetically mediated, independent of disease resistance and derived along different genetic pathways in each population from which the original selections were made.
INTRODUCTION
In 1977, 29 straws each containing from 5-9 live larvae and no chalkbrood cadavers were selected from a population of leafcutting bees (Megachile rotundata (Fabr)) with over 35% chalkbrood (Stephen and Fichter, 1990) . The premise of the ensuing studies was that, if the progeny of a single female were chalkbrood-free in such a heavily contaminated population, genetically-mediated disease resistance was perhaps being expressed. The original sample was split, expanded and selected at 2 isolated sites near Los Molinos CA from 1978 to 1981. Population subsamples challenged with chalkbrood spores after 4 (Line B) and 6 (Line A) generations resulted in a lower incidence of the disease than anticipated, a result which supported the premise of genetic resistance (Stephen and Fichter, 1990 ).
The criteria used for selection of the original stock were that each cell series (= soda straw) have more than 5 live larvae and no chalkbrood cadavers; each capped cell series was assumed to contain the progeny of a single female. As a consequence, none of the 29 straws contained dead larvae or pollen masses (ie pollen provisions on which no egg had been laid, or the egg or early instar larva had died); it was postulated that the fungus could have been a factor in their premature death.
Pollen masses are a major mortality component of leafcutting bees in the Pacific Northwest and in some areas the incidence approaches that of chalkbrood. During the 4 years of selection and challenge of the selected lines, pollen masses never exceeded 4.4% suggesting that this character may also be genetically influenced, either linked to, or independent of, the disease component (Stephen and Fichter, 1990) .
In the following studies, each of 3 lines of leafcutting bees selected for disease resistance was randomly mated with Adrian, OR wild type (WT) and the progeny evaluated for disease and pollen mass incidence. Our objective was to ascertain the type of genetic control of resistance in the selected lines and to determine if such selections were of potential practical application.
MATERIAL AND METHODS

Oregon stock
The details of selection, expansion and analysis of 2 lines (Lines A & B) from the Adrian OR population are provided in the companion paper (Stephen and Fichter, 1990 (Stephen, 1962; Klostermeyer and Gerber, 1969) . If the character for resistance were a simple recessive then major differences in the position of the chalkbrood cadavers in the series would reflect sex linkage and/or dosage effect. The analysis of the 59 chalkbrood-containing capped straws with 6 or more cells showed a slightly higher incidence of cadavers among the first-formed (diploid female) than the last formed cells of each straw (haploid males) (fig 1) , indicating that neither sex linkage or dosage effects were factors in resistance. This supports extensive data taken on the in-tunnel position of cadavers in the Adrian WT population (Fichter and Stephen unpublished). It is possible that this observed bias is a reflection of a gradual diminution over time in the body surface spore-load carried by the contaminated nesting female with greater inoculum loads scraped from the body at the time construction of the first cells (Stephen and Fichter, unpublished).
Resistance to chalkbrood in the leafcutting bee appears to be present in all bee populations. The evidence from spore inoculum challenges of selected lines in the companion paper (Stephen and Fichter, 1990) supports our more recent laboratory data on inoculum feeding to developing bee larvae (Stephen and Fichter, unpublished) . Although LD 50 's were obtained by feeding larvae with 500-1000 spores, rarely have we been able to induce 80% mortality from chalkbrood regardless of the amount of inoculum fed (up to 10 7 spores) or the instar to which the inoculum was administered (Fichter and Stephen, unpublished) . Field observations are in accordance with these laboratory data as chalkbrood incidences of over 50% are rare even in the most highly infected naturally occurring populations of the leafcutting bee (Stephen, unpublished) .
It was noted in the accompanying paper (Stephen and Fichter, 1990) (Stephen, unpublished 
